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Abstract: Greenhouse cultivation area in China accounts for 85% of global total area. Based on the mass balance
approach, we estimated ecosystem services of greenhouse agriculture for two cultivation regions of China ( Northern China
and the Middle and Lower Reaches of Yangtze River). Results show that, compared to open vegetable field, greenhouse
agriculture demonstrates higher capacity in yield (30.95 to 74.05 t/hm’) , CO, sequestration (0.74 to 2. 16 t/hm’) , soil
retention (11.41 to 13.86 t/hm’), and soil nutrients protection (0.06 to 0.98 t/hm’). Based on 2004 prices, total
economic values of ecosystem services of greenhouse agriculture in the two regions were 68871 and 34064 yuan/hm’, which
were 33946 and 5558 yuan/hm’higher than that of open vegetable field, respectively. Although the environmental costs
associated with greenhouse agriculture in the two regions were 7. 64 and 14. 30 yuan/hm’higher than that of open field
vegetable field, it is worthwhile to promote greenhouse agriculture by producing higher net benefits for proprietary farmers

and even the whole society.
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Table 1 Location and climatic style of chief greenhouse agricultural regions in China
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Fig. 2 Ecosystem services and negative environmental impacts provided by greenhouse agriculture and open vegetable field

#®2 BRERIERBERFEANESREBRSHEFME FEREMERR (U (hm>a) )

Table 2 Economic values of ecosystem services, environmental costs and net benefits for greenhouse agriculture and open vegetable field

HJLIX KILH T X

JiH Northern China The middle and lower reaches of Yangtze River
e WA R Wl RSN
HSRGRS M E Economic values of ecosystem services
45 R 45 Provisioning service 60654. 21 29896. 48 31424.14 25866. 12
CO, [& & CO, sequestration 369. 85 299.23 287.28 263.47
+ 34745 Soil retention 585.18 223.06 296.52 228.43
337 133743 Soil nutrients protection 7263.02 4499.26 2056.27 2048.24
AR Environmental costs
TR EL AL & Nitrate accumulation -9.68 -1.91 -25.95 -11.39
N, O Bt N, O release -0.73 -0.86 -1.13 -1.39
¥ 25 Net benefits

68860. 85 34915.27 34037.12 28393.49
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Fig. 3 Cost-benefit analysis of greenhouse agriculture and open vegetable field
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